. Taking this into account, one might plausibly argue that instructions from coaches could have a similar effect, leading to an attentional benefit of expected game situations and an attentional cost of unexpected situations, since Nougier and Rossi (1999) plausibly stated that the subjective or objective knowledge of the respective probabilities for different events is typically the basis of a voluntary orienting of attention. Thus, one may conclude that, the higher the probability-for example, derived from instructions of a coach-of a specific event is, the greater the attention paid to it will be. Interestingly, the findings from the attentional-orienting literature in sports suggest otherwise by indicating that expert athletes seem to prefer to pay proportionally less attention to highly likely events and more attention to less likely events (for reviews, see Memmert, 2009; Nougier & Rossi, 1999) .
A plausible explanation for this might be that athletes participating in sports with high situation uncertainty, such as handball, basketball, or soccer, benefit from minimizing the time needed to shift visual attention toward relevant but unexpected information. Therefore, various researchers in the field of attentional orienting in sports (Cereatti, Casella, Manganelli, & Pesce, 2009; Nougier & Rossi, 1999) have claimed that experienced fast ball game players adopt an expecting-the-unexpected strategy. This strategy gives experienced athletes the advantage of rapidly zooming out visuospatial attention, allowing them to process unexpected but useful information (Pesce, Tessitore, Casella, Pirritano, & Capranica, 2007) . Taking this into consideration, one might expect experienced athletes to be less prone to the occurrence of IB in a real-world IB task. This assumption is in line with the results in Memmert (2006) , who found that children showed significantly more IB than did adults in Simons and Chabris's (1999) IB task. In regard to the attentional-orienting literature, one might expect experienced athletes to show even lower levels of IB in a real-world IB task.
Another line of argumentation as to why experienced adults might be less prone to IB in a task closely related to their domain of expertise stems from the sport expertise literature (Ericsson, Krampe, & Tesch-Römer, 1993; Williams & Ericsson, 2005 ; for a recent review, see Williams & Ford, 2008) . According to this, one might argue that, since the test material utilized by Memmert and Furley (2007) was designed for adolescents (simple game situation, in which the last frame was visible for 3 sec), it did not demand enough attentional resources from adults, since Williams and Ford noted that increased experience of game situations leads to perceptual-cognitive adaptations in team ball players. These perceptual-cognitive advantages in team ball sports are most likely due to the following: pattern recognition (Tenenbaum, Levy-Kolker, Sade, Liebermann, & Lidor, 1996; Williams, Hodges, North, & Barton, 2006) , which is the ability to detect meaningful patterns of play early in their development; superior visual search behaviors, such as fixation duration, number of fixations, and the proportion of time spent fixating specific areas of the display (for a review, see Vaeyens, Lenoir, Williams, information should actually get processed preferentially. Therefore, it is often not possible for a player to consider all the possibilities in complex situations, which means that he or she might consider only the most likely ones or the ones that his or her attention has been deliberately directed to by the instructions of a coach, such as in specific offensive game strategies. In this context, Williams, Davids, and Williams (1999) mentioned that "the coach should help performers to develop 'mind-sets' or expectations regarding which cues to attend to and which ones to ignore" (p. 54). Coaches of team ball sports frequently utilize instructions in order to overcome the limited processing capacities of their players by directing their focus of attention to what are considered information-rich areas. These attention-guiding instructions can potentially induce an attentional set (Most et al., 2005) , directing the attentional focus of the players. This might be an explanation for those cases, observed daily, in which players who become suddenly free but are not part of a specific offensive play are often not perceived and, therefore, not passed to (Memmert, Simons, & Grimme, 2009) .
Interestingly, Memmert and Furley (2007) found preliminary evidence that IB exists among adolescents in team ball sports by using a laboratory handball-specific tactical-decision-making task in which participants were instructed to focus their attention on their direct opponent. In their study, participants viewed videos in a dual-task situation. The attention-demanding task was to name the position of their direct opponent while having to make a tactical decision that would most likely result in a goal (performance task). This is the standard procedure in realworld IB tasks such as that in Haines (1991) , in which experienced pilots had to land a plane (performance task) while monitoring a heads-up display (attentiondemanding task). Other examples of real-world IB tasks have come from the area of driving (Most & Astur, 2007; Strayer, Drews, & Johnston, 2003) . These real-world IB tasks showed evidence that performance in the activity of interest (e.g., driving or landing an airplane) of highly experienced adults significantly declined if their attention was drawn to another attention-demanding task, such as monitoring a heads-up display or talking on a cell phone. In accord with these findings, Memmert and Furley found that performance in tactical decision making declined among adolescent handball players when their attention was engaged in an attention-demanding monitoring task. Thus, it is important to understand more about the cost of such inattention in the field of sports. Memmert and Furley (2007) illustrated neatly that instructions intended to facilitate perception can, in fact, be detrimental for the decision-making process by reducing the attentional flexibility of adolescent athletes. Flexibility of attention is usually defined as the ability to quickly disengage, move, and engage attention on various locations in space (Tenenbaum & Bar-Eli, 1995) . Various studies using the Posner (1980) cuing paradigm were able to show an attentional benefit for cued or expected locations and an attentional cost for uncued or unexpected locations. Meanwhile, numerous studies using sport-specific stimuli have also utilized the cuing paradigm (e.g., Castiello
From the 40 sequences filmed, the test clips that were most authentic and most clearly constituted an obvious tactical solution were chosen. The experts were asked to find the best tactical solution for every video. In a second step, they rated every sequence according to the degree of obviousness of the chosen tactical decision, on a scale from 1 (totally obvious) to 5 (not at all obvious). On the basis of these expert ratings, we selected 4 sequences for the final version of the BIBT: 3 noncritical sequences and 1 critical sequence, which are specified below.
Noncritical trial. The first three trials were noncritical trials in which the video did not include an obviously unguarded player, with the first one being a practice trial in order to clarify the procedure for the participants.
Critical trial. On the fourth, critical trial-in contrast to the noncritical trials-there was an obviously unguarded player who would be the best player to pass to if the participant perceived him, as was shown by the expert ratings. In addition to the expert ratings, we further selected the clip in which the free player was closest to the defending player, on whom the participants had to focus their attention; this clip had been rated with one accord as involving a totally obvious decision (see Figure 1 ). This ensures that the free player was fully visible and close to the focus of attention, since this was directed to the defensive player. If the participant correctly identified the position of the white defensive player, which indicated that he had focused his attention on the defensive player, and also made the tactical decision to pass to the unguarded player, the experiment came to an end. If, however, the participant did not pass to the free player after the final frame, he was asked to continue with Trial 5 (the full-attention trial). This is the standard procedure in the IB paradigm.
Although it is problematic from an experimental perspective to have only one critical trial in order to determine whether participants detect an unexpected event, there is unfortunately no way around this procedure. Once one has shown an unexpected event, people will not treat future events as unexpected. Nevertheless, it is highly important to study IB-or more generally, the detection of unexpected events-in real-world settings. Rare unexpected events are, for example, a common cause of driving accidents and other mishaps-for example, in sport settings-and the only way to study the consequences of unexpected events and differences in their detectability is to make sure that they are actually unexpected. The only way to do that is to have just one critical trial.
Full-attention trial. On this last trial, the participants were told that, this time, they only had to make a tactical decision, without naming the position of their direct opponent; that is, they did not have to perform the attention-demanding task. What they did not know was that they were viewing exactly the same video as on the trial before. If the participants passed the ball to the free player in this full-attention trial and had not in the previous critical trial, the difference in performance could be attributed solely to the absence of the attention-demanding task (present in the critical trial, but not in the full-attention trial), and not to expertise-related effects.
Procedure. The BIBT was projected onto a large screen (horizontal 3 vertical: 3.2 3 2.4 m). The participants stood in front of the screen at a distance of 6 m. The size of the stimulus field was 21.8º of visual angle in the vertical dimension and 28.1º of visual angle in the horizontal dimension. The experimenter asked the observers to read the instructions displayed on the screen and to indicate whether they had finished reading and understood the instructions. The participants were asked to take over the role of the green attacker marked red at the beginning of the video and to make a tactical decision for this player at the end of the video that would most likely result in a goal for their team by saying out loud, for example, "pass to left wing player," "cut," or "shoot." The instructions explicitly pointed out that all decision options were available to the participants.
On all five of the video trials, the first frame of the video appeared frozen for 3 sec so that the observers had some time to orient themselves. The duration of the video sequences was about 15 sec. At the end of the video, the final frame froze and immediately switched to a white screen. Two tasks were assigned to all the participants Mazyn, & Philippaerts, 2007) ; and the ability to accurately estimate situational probabilities, allowing them to free attentional resources that can be allocated to the most important contextual cues (Ward & Williams, 2003) . Therefore, adults should have an advantage over adolescents in tasks such as that in Memmert and Furley via the described abilities, allowing them to free attentional resources that can potentially be engaged in the tactical-decision-making process. These findings seem to indicate that adults, with year-long experience in their sports, should be less prone than adolescents to showing IB in a similar task. This is in line with the prediction from the attentional-orienting literature suggesting that expert athletes might prefer to pay proportionally more attention to less likely events than to highly likely events (Nougier & Rossi, 1999) .
Therefore, IB might not occur to the same degree among experienced adult athletes, since the efficiency of orienting of attention increases with age (Brodeur & Enns, 1997; Nougier, Azemar, Stein, & Ripoll, 1992) , and because of the described perceptual-cognitive adaptations that occur among expert athletes (Williams & Ford, 2008) . For these reasons, we hypothesized that, in a similar realworld IB task, IB would occur to a lesser degree among adults than was evident for the adolescent participants in Memmert and Furley (2007) . This issue was addressed in Experiment 1.
ExPErImEnT 1 method Participants. Twenty male basketball players (M 5 23.7 years, SD 5 3.0) participated in Experiment 1. They had been playing basketball for an average total of 9.3 years (SD 5 3.8) continuously at a level not below the fifth highest league in Europe. Each participant volunteered and did not receive any kind of compensation for participation. Informed consent was obtained before commencing the experiment.
Stimuli. The stimulus materials were video sequences of a fiveon-five basketball game situation involving two adult teams. The development of the basketball IB task (BIBT) involved making 40 video sequences in which five attackers wearing green basketball jerseys were playing five defenders wearing white jerseys, just as in a real basketball game. The camera was positioned at the same level as the players and captured the entire half court in which the action took place. The crucial player in the BIBT was one of the green offensive players, who was marked with a bright red circle around his body at the beginning of each video. This player always got the ball right at the end of the video. The starting formation of both the offensive and the defensive teams was the same for all sequences. Whereas the defensive team was instructed to play a man-to-man defense strategy, the offensive play developed from a one-two-two strategy, with one point guard, two forwards, and two center players occupying the low post position (see Figure 1 , top panel). Both the offensive and the defensive teams had received precise instructions on how to move and pass the ball, resulting in an intended final frame. In this final frame, the attacker, marked red at the beginning, always received the ball before the video came to an end. Furthermore, the direct opponent of this player was instructed to occupy either a position very close to his opponent (less than 2 ft away from the attacker) or a position far away from his opponent (at least 3 ft away from the attacker) in this final frame.
The video clips were selected through expert ratings and item analysis. Three experts, all of whom were in possession of the second highest basketball coaching license in Europe, rated the videos. The offensive team adopted a one-two-two strategy, with one point guard, two forwards, and two center players occupying the low post position. The defensive team was instructed to play a man-to-man defense. (B) Schematic drawing of the last frame of the critical trial. The offensive team is represented by the white circles, with Player 5 in possession of the ball, for whom the participants had to make a tactical decision. The direct opponent, black Player 5, is occupying a position close to white Player 5, which had to be recognized in the attention-demanding task. The optimal solution is a pass to white Player 2, who is cutting to the basket, as indicated by the dotted arrow. attention being engaged in the attention-demanding task (present in the critical trial and not in the full-attention trial) and, consequently, not expecting the suddenly open player. None of the participants experiencing IB reported that they had noticed anything unusual while performing the task. This indicates that the failure to pass to the open teammate resulted from IB, and probably not from the repetition of the video on the full-attention trial. Although this approach cannot fully eliminate the possibility that the participants noticed the unexpected event on the fullattention trial, because they were viewing the same video twice, the repetition explanation does not explain why the participants failed to notice the unexpected event on the critical trial, which, we argue, was due to the fact that attention was diverted to monitoring the opponent player. Therefore, it seems reasonable to say that even the experienced athletes, with year-long experience in their sport, did not pass to an obviously unguarded teammate when their attention was engaged in an additional sport-specific attention-demanding task-identifying the position of their direct opponent-to whom they did pass if this task was not present. This result is surprising and seems to suggest that the failure to detect the unguarded teammate can be attributed to the fact that their attention was engaged in monitoring their direct opponent. Taking into consideration the literature we have described on the increased efficiency of orienting of attention among experienced athletes (Brodeur & Enns, 1997; Nougier et al., 1992 ) and on the perceptual-cognitive adaptations occurring among expert athletes (Williams & Ericsson, 2005; Williams & Ford, 2008) , the result pattern that we found could not have been expected. Thus, our finding gives further evidence that IB is a very robust phenomenon that needs to be taken seriously in the field of team sports.
ExPErImEnT 2
Although the finding that IB occurs among experienced athletes is interesting, comparing the present results with the results found by Memmert and Furley (2007) raises problems, given the changes made in the basketball IB task. For this reason, we incorporated an expert and a novice group into Experiment 2, in order to investigate whether IB would occur less among experts in a task related directly to their domain of expertise. A study by Memmert (2006) investigated whether the degree of basketball expertise would predict the occurrence of IB in Simons and Chabris's (1999) general IB task, which was only very loosely linked to the domain of expertise of basketball players, since it is not common to have to count the number of passes, or even less, to perceive a man in a gorilla costume. The results indicated that basketball experts showed lower levels of IB and, thus, perceived the unexpected object more frequently than did novices, indicating that experts were better able to perceive an unexpected object in a task that was only loosely related to their domain of expertise. The author argued that basketball experts have acquired special perceptual skills in their year-long practice that enable them to process stimuli that for each of the 5 trials making up Experiment 1. For each trial, the participants viewed a short video as described above. At the end of each video, the participants had to pay attention to the position of their direct opponent and identify their white defender as being either close to them (i.e., less than 2 ft away) or far away from them (i.e., more than 3 ft away). In the second task, the participants were asked to make a tactical decision on the basis of the situation and position of the white defensive player identified in the first task. All the participants were told that they had to make a tactical decision that would most likely lead to a goal for their team and that identifying the position of the white defensive player might help them make their decision. The rationale for choosing a functional sport-specific attention-demanding task was to improve the ecological validity of the IB paradigm, since IB has been shown to be a very robust finding in the laboratory but only a few studies have investigated it in ecologically valid settings (for exceptions, see Haines, 1991; Most & Astur, 2007; Strayer et al., 2003) , and thereby emphasize the practical relevance of IB in the field of team ball games. The position of the direct opponent in basketball can have a major impact on the tacticaldecision-making process; for example, if the defensive player is far away, a jump shot might be a good tactical decision, whereas cutting to the hoop might be a good decision if the direct opponent is close. After the video came to an end, the projected picture switched to a completely white screen, and the participants called out either "near" or "far" (attention-demanding task) and named the tactical decision that they would carry out (performance task).
After completing the trials, the participants answered follow-up questions designed to gather demographic information, determine whether they had been familiar with this or other related experiments prior to participation, and find out whether they had noticed that they had been watching the same video on the critical trial and the full-attention trial.
results and Discussion
None of the participants claimed to know of the phenomenon and/or experimental paradigm of IB. Of the 20 participants, 4 were excluded from the final data analysis for not having passed to the open player in the full-attention trial, as was done in Memmert and Furley (2007) . This was probably due to the highly complex game situation and the final frame's disappearing without any delay, which was a necessary modification of the IB task utilized by Memmert and Furley in order to investigate the occurrence of IB among adults, since the task would not have been challenging enough for adults. Furthermore, this is a general and well-known problem in the IB literature, in which approximately 15% to almost 30% of participants are excluded, due to the fact that there is only one critical trial (Mack & Rock, 1998; Most et al., 2005; Simons & Chabris, 1999) .
All the participants solved the attention-demanding task correctly, which involved identifying the defensive player as close to them-that is, less than 2 ft away. Of the 16 valid participants, 10 perceived the open player, and 6 failed to notice him (38%). Thus, our results were slightly lower than the handball findings in Memmert and Furley (2007;  44% failed to notice the unguarded player) and were comparable to the IB results in the psychology literature (Memmert, 2006; Most et al., 2005; Simons & Chabris, 1999) . Since the participants viewed exactly the same video on the critical trial as on the full-attention trial, the failure to pass to the open team member by 38% of the participants on the critical trial, even though they passed to him on the full-attention trial, can be attributed to their that they did not focus their attention adequately-and 4 for not passing the ball to the open player on the fullattention trial. In the expert group, 3 players were excluded: 2 for not having passed to the open player on the full-attention trial and 1 for not naming the position of the white defensive player correctly.
No differences in performance on the attentiondemanding task-naming the position of the white defensive player-were evident. Of the 12 valid novices, only 5 participants noticed the unexpected open player on the full-attention trial, whereas 7 participants failed to notice the unexpected open player (58%). In the expert group, 9 participants noticed the unexpected open player, and 4 participants (31%) failed to notice the unexpected open player. This result confirms our hypothesis that experienced basketball players are less prone to show IB in an IB task closely linked to their domain of expertise, as compared with basketball novices [χ 2 (1, N 5 25) 5 4.280, p , .05]. Comparing the results to those in Experiment 1 revealed no differences between the expert groups, with approximately 38% failing to perceive the unguarded player in Experiment 1 and 31% in Experiment 2 ( χ 2 , 1, n.s.). The difference between the novice group in Experiment 2 and the expert group in Experiment 1 failed to reach significance [χ 2 (1, N 5 28) 5 2.222, p 5 .136].
No differences were evident ( χ 2 , 1, n.s.) in the ratings for the final frame of the critical trial between novices and experts. The pass to the open team member was rated as the best solution by 89% of the novice group and 94% of the experts. Altogether, about 92% of the participants rated the open player as the optimal tactical solution for the situation. The expert group rated the open team member as slightly more obvious (3.94) than did the novice group (3.63). This finding shows that almost all the participants considered the unguarded player the best solution when given enough time to perceive him. Of the 6 participants failing to pass to the open player in the full-attention trial, only 2 participants (both novices) did not rate the pass to the open player as the optimal solution. The remaining 4 stated that they had not been aware of the open player on the full-attention trial. On the critical trial and the fullattention trial, participants have to view a highly dynamic game situation and make a split-second decision as soon as a particular player gets the ball. The fact that the players do not exactly know when they are going to have to make the decision and that the final frame disappears immediately makes the task of naming the optimal tactical decision highly demanding, similar to the demands of a reallife basketball game in which one suddenly receives the ball and is forced to make a split-second decision. Thus, it is not surprising that some participants do not make the optimal decision, even in the full-attention condition. Similarly, experienced players oftentimes make suboptimal decisions when they have to make a split-second decision in a real-world basketball game.
None of the players who passed to the open player on the full-attention trial and did not on the critical trial stated having been aware of the open player on the critical trial. This finding strengthens the claim that the failure to pass to the open player in the critical trial can be attributed to are less likely to occur in a given situation. For this reason, it seems plausible that basketball experts should show even lesser degrees of IB, as compared with novices, in the basketball-specific task.
Another issue in Experiment 1 was the number of participants who did not pass to the open player on the fullattention trial. Since 4 players did not pass to the open player on the full-attention trial, it seems feasible that the optimal tactical solution identified by the experts' ratings might not have been so obvious for all the participants. We addressed this question by showing the participants the final frame of the critical trial without a time limit after the experiment and asking them to name the best tactical solution for this situation and to rate the solution on a scale of 1 (not at all obvious) to 5 (totally obvious). Furthermore, if this rating differed from the tactical decision on the full-attention trial, the participants were asked whether they had been aware of the solution chosen in the rating during the full-attention trial. Beyond this, we asked the participants who did not pass to the open player on the critical trial and did on the full-attention trial whether they had been aware of the open player during the fullattention trial. method Participants. Altogether, 34 people participated in Experiment 2. The novice group (M 5 22.4 years, SD 5 1.4) included 18 students from the German Sport University Cologne who had taken a basic basketball class but had never played basketball competitively. In this way, we could ensure that the novice participants had enough basketball knowledge to complete the task but were distinguishable from the expert group by not having any competitive basketball experience. The expert group consisted of 16 (M 5 27.7 years, SD 5 3.5) competitive basketball players who had continuously been playing not below the level of the fourth highest league in Europe. They had been playing for an average of 11.2 years (SD 5 2.4). None of the participants in Experiment 1 participated in Experiment 2. Each participant had volunteered and did not receive any kind of compensation for participation. Informed consent was obtained before commencing the experiment.
Stimuli and Procedure. All the observers were tested individually with the BIBT. The stimulus materials were identical to those in Experiment 1. The only differences from Experiment 1 were that all the participants were shown the final frame of the critical trial, including the unexpected open player, at the end of the experiment, had to name the optimal tactical solution for the scene, and had to rate it according to how obvious the solutions were. Another difference was that the participants who did not pass to the open player on the critical trial and did on the full-attention trial were asked whether they had been aware of the open player during the full-attention trial. Furthermore, since Memmert and Furley (2007) found no differences between presenting the stimulus materials on a computer monitor and presenting them on a large screen, the BIBT was presented on a 15-in. laptop monitor on this trial. The participants sat on a chair 45 cm away from the screen. The size of the stimulus field was 27.1º of visual angle along the vertical dimension and 33.7º of visual angle along the horizontal dimension.
None of the participants claimed to know of the phenomenon and/or experimental paradigm of IB. Of the 34 participants, 9 were excluded from the final analysis. In the novice group, 6 were excluded: 2 for not identifying the position of the opponent player correctly-indicating actually carry out the motor response should not matter. But since presented IB findings for sport-related situations have such important practical implications, it was necessary to replicate the findings of Experiment 1 in highly ecologically valid settings. method Participants. The participants were 19 male basketball players (M 5 24.8 years, SD 5 3.0) who had practiced the sport for an average total of 8.3 years (SD 5 2.8) continuously not below the level of the fifth highest league in Europe. None of the participants in Experiments 1 or 2 participated in Experiment 3. Each participant volunteered to participate and did not receive any kind of compensation. Informed consent was obtained before commencing the experiment.
Stimuli and Procedure. All the observers were tested individually with the BIBT. This time, the participants were holding a basketball while watching the BIBT, and a basketball basket was installed above the screen. The stimuli and the task were exactly the same as those in Experiment 1, the only difference being that the participants were instructed to perform a real-world motor response by throwing at the basket, cutting to the basket, or passing (against a padded wall) in the direction of an open team member immediately after the video came to an end.
Data from 5 observers were discounted. One was excluded for not having named the position of the white defender correctly on the critical trial, indicating he had not focused his attention adequately, which is an essential requirement for the paradigm. Four participants were discounted because they did not pass to the open player on the full-attention trial. Again, all of the now remaining participants solved the attention-demanding task correctly. Of the 14 valid participants, 5 (36%) failed to pass the ball to the open team member on the critical trial, although they did so on the full-attention trial. No differences from Experiment 1 were evident ( χ 2 , 1, n.s.). Thus, carrying out a motor response did not change the results. Although the ecological validity of the experimental setting was improved by increasing the perception-action coupling, the occurrence of IB remained unchanged. This finding strengthens our point that IB is an important phenomenon in team sports and needs to be taken seriously by coaches, athletes, and scientists in the domain of sports, since tactical instructions that are given with a helpful intent might have a negative effect for both adolescents and adults.
In order to further reinforce this point, we manipulated the difficulty of the attention-demanding task in Experiment 3, since Simons and Chabris (1999) showed that varying the difficulty of the attention-demanding task changes the occurrence of IB.
ExPErImEnT 4
In Experiment 4, we investigated the effect of manipulating the attention-demanding task. Simons and Chabris (1999) showed that increasing the task difficulty of the attention-demanding task also increased the occurrence of IB. Therefore, we hypothesized that increasing the demands of the attention-demanding task would require more the attentional demands of identifying the position of the opponent player. Thus, the participants actually appeared to be blind to the openness of the player, instead of deciding not to pass to him.
Since both the experiments by Memmert and Furley (2007) and the present Experiments 1 and 2 were conducted in a laboratory setting with an emphasis on experimental control, it was necessary to show that IB also exists in ecologically more valid settings. Whereas Experiment 2 was conceptualized so as to address further methodological concerns besides investigating expert-novice differences within the IB paradigm, Experiment 3 was designed to strengthen the practical implications of the findings by strengthening ecological validity. In Experiment 3, we investigated whether actually carrying out the tactical decision via a motor response and, thus, creating a more dynamic and sport-related situation would influence the occurrence of IB, since the poor perception-action coupling in Experiments 1 and 2 might have influenced the result pattern (Ranganathan & Carlton, 2007) .
ExPErImEnT 3
The findings from Experiments 1 and 2 have very important practical implications for coaches when they give instructions and feedback to their athletes. To strengthen the finding of Experiments 1 and 2, it is essential to further improve the ecological validity of the real-world basketball task. A major limitation of a large body of research in sport psychology is that perception-action coupling is poor when participants have to respond to visual stimuli by using verbal, written, or buttonpressing responses instead of actual motor responses (Ranganathan & Carlton, 2007) . For this reason, laboratorybased testing procedures requiring non-sport-specific responses, such as pressing a button or naming the tactical decision, as utilized in the studies of Memmert and Furley (2007) , have their limitations for studying attention in the field of sport. Research in the field of sport (Farrow & Abernethey, 2003) , examining the influence of coupled and uncoupled perception-action environments, showed that coupled responses were better suited for predicting the direction of tennis serves than were uncoupled responses. Thus, one might argue that the occurrence of IB among the experienced athletes was due to the artificial laboratory situation. Therefore, it was necessary to replicate the experiments with participants actually having to carry out their tactical decision in the form of a motor response. In order to replicate the present findings in ecologically valid circumstances, as defined by Davids, Button, Araújo, Renshaw, and Hristovski (2006) , we created a laboratory setting in Experiment 3 in which participants had to carry out a sport-specific motor response after viewing the stimulus material. We hypothesized that no differences in the pattern of results would emerge, since the results of Experiments 1 and 2 showed that experienced athletes fail to detect an open teammate when their attention is diverted to a monitoring task; since the detection of an open team member is the prerequisite for passing to this player, having to 3 (38%) failed to pass the ball to the open team member, although they did so on the full-attention trial. Again, the results in Experiments 1 (38%) and 3 (36%) were replicated (χ 2 , 1, n.s.). The manipulation of the attention-demanding task did not prove to be more attention demanding and, therefore, did not increase IB.
The results revealed that changing the attentiondemanding task from two possible response options to three did not increase the occurrence of IB. This might have been due to the fact that this manipulation only increased the ecological validity of the attention-demanding task but was not more attention demanding for adult basketball players. One could even argue that adult basketball players are more used to paying attention to the positioning of feet since, as the interviews indicated, positioning of the feet of a direct opponent is highly important when one determines one's tactical decision and, therefore, demands fewer attentional capacities, thus freeing them for decision-making processes. These considerations could be the topic of future investigations.
GEnErAl DIScuSSIon AnD concluSIon
In all four experiments, it was possible to provide evidence for the occurrence of IB among experienced adult basketball players and show that IB is a highly robust phenomenon also in the field of team ball sports. The results discussed here provide further evidence for the existence of IB in real-world situations-specifically, in a basketball setting among adults-and support the findings in Memmert and Furley (2007) . Simons (2007) stated that all of the following criteria must hold in order to classify perceptual failures as IB, as opposed to a different type of failure of awareness: (1) Observers fail to notice a visual object or event; (2) the object or event is fully visible, and observers readily see it if they are looking for it; (3) the failure to detect the unexpected object or event results from engagement of attention on other aspects of the display and not from aspects of the visual stimulus itself; and (4) the object or event is unexpected. The first three points are clearly fulfilled in the present study. Admittedly, one might argue that Point 4 might not be fulfilled, since the ball-possessing player always has to search for the best solution in a given situation and, therefore, an open player is unlikely to be unexpected. On the other hand, coaches frequently give specific instructions and introduce predetermined offensive strategies (e.g., American football, basketball, or handball) in order to reduce the complexity of the game and give guidance to the decision maker by directing his or her attentional focus (cf. Williams et al., 1999) . These offensive strategies usually include only a subset of the players, and the decision maker therefore has to choose from only a limited number of possibilities. For this reason, it is possible that a player who is not part of a specific offensive strategy can be considered unexpected and is not incorporated into the decision-making process. This is precisely what was modeled in this study. A lot of offensive strategies result in similar if-then situations, such as the following: If the defense responds in manner A, then attentional resources of the participants and, therefore, performance on the performance task would decline.
It is not common in adult basketball to consciously pay attention to the distance of the opposing player. An interview of basketball trainers and players indicated that the positioning of the feet of the direct opponent is highly important when determining one's tactical decision (e.g., faking in one direction and cutting to the opposite) and, therefore, also contributes to the ecological validity of the BIBT. So we introduced a three-alternative forced choice task (left foot front, right foot front, feet parallel), as opposed to a two-alternative forced choice task (close, far). We assumed that deciding between three alternatives would demand more attentional resources than deciding between two alternatives, thus resulting in higher levels of IB. Furthermore, it seems to be a lot harder to discriminate between the positioning of feet than to identify the opponent as either far away or close. The idea of manipulating the difficulty of the attention-demanding task was derived from Simons and Chabris's (1999) original basketball task, in which differences in the occurrence of IB between an easy condition (just counting the total number of passes) and a hard condition (counting the number of passes and the bounces) were found.
The experimental setting was the same as that in Experiment 3 and took place in the same laboratory, with a slight variation of the attention-demanding task. This time, the participants had to focus on the positioning of the feet of their direct opponent at the end of each video. We hypothesized that the occurrence of IB would increase with this manipulation, since the three-alternative forced choice task would demand more attentional resources and, thereby, leave fewer for the tactical decision. method Participants. The participants were 13 male basketball players (M 5 27.5 years, SD 5 5.7) who had practiced the sport for an average total of 10.6 years (SD 5 4.6) continuously not below the level of the fifth highest league in Europe. None of the participants in Experiments 1, 2, and 3 participated in Experiment 4. Each participant volunteered to participate and did not receive any kind of compensation. Informed consent was obtained before commencing the experiment.
Stimuli and Procedure. The only difference from Experiment 3 was the variation of the attention-demanding task. The participants were instructed to focus on the positioning of the feet of their direct opponent before they carried out their motor response and to name them as being parallel, left foot in front, or right foot in front. This instruction was clarified by showing exemplary pictures of the possible feet positions.
results and Discussion
Data from 5 observers were discounted: 2 of them named the positioning of the feet wrongly, indicating they had not focused their attention correctly; the remaining 3 did not pass to the open player on the full-attention trial. The fact that, this time, 2 participants did not identify the positioning of the feet correctly indicates-although very marginallythat the attention-demanding task was indeed more difficult than that in Experiments 1 (all the participants named the position of the defender correctly) and 2 (1 participant failed to name the position correctly). Of the 8 valid participants, argumentation is in line with the mentioned perceptualcognitive adaptations, described by Williams and Ford (2008) , that occur in expert team ball players. Nevertheless, it is remarkable that even adult basketball players, who have been training tactical decision making for a long time, seem to be distracted by a simple instruction directing their focus of attention and, for this reason, not include an open team member into their decision-making process.
Evidence from the attentional-orienting literature in the field of sport (for reviews, see Memmert, 2009; Nougier & Rossi, 1999) suggests that expert athletes seem to pay proportionally less attention to highly likely events and more attention to less likely events, which Nougier and Rossi interpreted as adopting an expectingthe-unexpected strategy. The basketball players in the present study did not seem to adopt this strategy. A possible explanation for this might be that the attentiondemanding task of monitoring their direct opponent, combined with the hint that detecting the direct opponent as being either close to them or far away might aid them in determining their tactical decision, automatically triggered internalized if-then rules, such as the following: "If my direct opponent is far away from me, then I will shoot; or, if he is close to me, then I will do a quick first step and cut to the basket." Therefore, their attentional flexibility might have been reduced, not allowing them to utilize their expecting-the-unexpected strategy, which, according to Pesce et al. (2007) , gives experienced athletes the advantage of rapidly zooming out visuospatial attention, allowing them to process unexpected but useful information. Experienced athletes might not adopt the expecting-the-unexpected strategy for every situation but, instead, adapt their strategy in accord with the game situation and zoom in visuospatial attention in predetermined offensive play strategies, whereas they might zoom out their visuospatial attention in open situations, in which the playmaker has not announced any specific strategy. Further research is needed to investigate this point in more depth. Experiments 3 and 4 were able to significantly improve the ecological validity of the IB paradigm in the field of sport by improving perception-action coupling, which is highly important when attention processes are investigated in the field of sport (cf. Williams et al., 1999) . Our results showed further that even in more realistic and, therefore, challenging decision-making situations with a more complex attention-demanding task, adult basketball players fail to perceive an obviously unguarded player as their optimal solution for this situation. Blackmore, Brelstaff, Nelson, and Troscianko (1995) argued that people in general believe that they see a complete, dynamic picture of a stable, uniformly detailed, and colorful world and are not aware of the fact that this stable visual world is constructed out of a brief retinal image and a very sketchy, higher level representation, along with a pop-out mechanism to redirect attention. For this reason, experiments of the kind described here surprise athletes, since they may miss an obviously unguarded team member when their attention is otherwise engaged, even though he appears to be right in the center of their visual field. do B; if they respond in manner C, then do D. Note that we did not give our participants precise if-then rules, but the attention-demanding task, combined with the hint that this task might aid their decision, even though they were told that they had all the decision options available (pass, cut, shoot, etc.) , seemed to have automatically triggered one of the most common internalized if-then rules in basketball: If my direct opponent is far away from me, then I will shoot; or, if he is close to me, then I will do a quick first step and cut to the basket. Following this argumentation, we consider that all of the criteria above were fulfilled in the present experiments and, therefore, the results can be attributed to IB, instead of some other processes at work.
As was argued in the introduction, IB can be considered a limitation of the visual system, but it also highlights a critical aspect of visual processing, which allows us to remain focused on the important aspects of the world or the sport game we are concurrently involved in. But as was shown in the experiments above, it is possible to induce an attentional set (Most et al., 2005 )-for example, by specific instructions that lead to missing important gamerelevant information. But only when these unselected aspects of our world are both unexpected and important does IB have practical consequences, which is also the case in the field of team sports.
Following the expertise approach (Williams & Ericsson, 2005; Williams & Ford, 2008) , or taking the literature on the orienting of attention (Nougier & Rossi, 1999) into consideration, one could not necessarily have expected the presented results among experienced adult basketball players. When the results are compared with those for less experienced adults, it is evident that basketball novices-students who had taken a basic basketball class during their sport science course-were more likely to experience IB. This is an interesting finding, since it suggests that individuals are less likely to experience IB in their domain of expertise than are individuals with little experience in this domain. To our knowledge, this study is the first to address this question. We replicated the findings of previous studies showing that an attentiondemanding task can even disrupt performance in highly practiced activities, such as driving (Most & Astur, 2007; Strayer et al., 2003) , flying (Haines, 1991) , or even simple walking (Hyman, Boss, Wise, McKenzie, & Caggiano, in press) . Beyond this, we provided evidence that participants with more practice in a particular domain were less likely to experience IB than were participants with hardly any practice in this domain.
This finding is in line with the argumentation of Wickens (1992) in the field of sport decision making, who already argued that skilled decision makers have three advantages over their less skilled counterparts. First, they are able to select the most relevant cue(s) from visual information on the basis of perceptual chunking and, therefore, process contextual information more effectively. Second, they have more extensive knowledge of situational probabilities stored in long-term memory and are better able to calibrate their decisions to current probabilities and risks. Third, they display a tighter coupling between cue recognition, hypothesis formation, and decision-making outcomes. This cluded. This can be explained by the fact that conducting research on situations that are unexpected is very challenging. Thus, almost all studies on IB have high rates of participants excluded, ranging from approximately 15% to almost 30% (Mack & Rock, 1998; Most et al., 2005; Simons & Chabris, 1999) .
In conclusion, these results need to be confirmed and further scrutinized. A first important step would be to show that the IB effect occurs generally and is not dependent on the position of the player. So far, IB has been shown only in very specific situations involving, for example, the perspective of backcourt players in handball and basketball. The question is whether IB can also be shown for different positions in basketball and handball or, for example, for the quarterback in American football or the goalkeeper in soccer or field hockey.
A second step must be to analyze the underlying attentional mechanisms athletes utilize while being involved in an IB task. Memmert (2006) , for example, showed that observers who did not notice the unexpected object in the basketball test of Simons and Chabris (1999) spent, on average, as much time (about 1 sec) looking at the unexpected object as did those participants who did perceive it. Further eyetracking studies could focus on the different and more elaborate visual search strategies of team sport players. A first study by Laurent, Ward, Williams, and Ripoll (2005) indicated that experts made greater use of visual search strategies independently of local stimuli manipulations, as compared with novices, in a samedifferent judgment paradigm. It would be interesting to compare the search strategies of players who did perceive the open player with the strategies of those who missed him. This would, on the one hand, allow the identification of cognitively driven visual search strategies and would, on the other hand, reveal the organization of visual search in the presence of an unexpected object (in this case, an open player).
From a practical perspective, all the results of the different experiments presented have implications for the design of attention and decision-making training programs. Especially team sport players have to take in and process a great amount of information within a very short time in all sports games. They have to pay attention to sensory impressions that are often fairly unfamiliar to them and, because of that, are also often unexpected. This raises the question of how team players can become more proficient at perceiving constant minor and major changes in situations, caused by the interaction of their opponents and team members, if their attention has been directed to only a few specific aspects of the situation by the coach beforehand. Coaches are challenged to find ways of increasing their players' proficiency at identifying tactical solutions parallel to those they receive from the coaches, since it is not possible for the coach to mention all possible solutions for any situation or for the players to remember all of them. For example, when training specific offensive plays, coaches should mention that players nevertheless have to remain flexible and not rely entirely on the expected situation's occurring at the end of the play, since the defense might not act in the anticipated way, resulting in an unexpected open player.
Taken together, the present findings are highly relevant from a practical perspective. In most team sports, it is considered state of the art to practice precise predetermined offensive plays, especially in American football, basketball, handball, and so forth. These offensive routines reduce the complexity of the game by guiding the visual attention of the decision maker (e.g., the quarterback). The decision maker has to focus only on selected aspects of a specific constellation, because every player has received precise instructions on how to behave. Since the decision maker focuses his attention accordingly, he has only limited options, oftentimes in the form of ifthen rules, to choose from. Our findings indicate that this method is not always beneficial and athletes would oftentimes benefit from fewer instructions, leading to more creative behavior, which, in turn, would make the athlete less predictable for the opponent. Especially when training tactical decision making, it is beneficial to induce a broad breadth of attention by giving fewer instructions and not rigidly practicing offensive routines (Memmert, 2007) .
However, care must be taken not to draw too strong inferences about the IB findings in the field of sport. As Simons (2007) mentioned for the psychology literature, IB tasks rely on a single critical trial to determine whether or not an unexpected object was consciously perceived; this inference depends on a report after the trial, and such reports are subject to many influences other than just whether or not the object was seen. For example, some people might be more hesitant to report something unlikely when they lack confidence that they saw it (in signal detection terms, they respond conservatively). This might be even more true in the presented decision-making setting in sport, since players might be biased by numerous factors, such as individual preferences based on their special skills (e.g., passing skills or confidence in their jump shot) or interindividual differences in their obedience to the instructions of the coach. However, this cannot explain the difference in the performance between the critical trial and the full-attention trial, since the only variation here was the presence of the attention-demanding task.
Nevertheless, one might still argue that the difference in performance between these two trials can be explained as a kind of practice effect, since the participants viewed the same video twice, first on the critical trial and then again on the full-attention trial. This explanation seems fairly unlikely, because the participants were not aware of the fact that they were seeing the same video again on the full-attention trial and, furthermore, did not seem to notice this afterward when they were asked whether they had noticed anything unusual while performing the task. Moreover, this explanation does not give any kind of information about why participants failed to detect the free teammate on the critical trial, which is the issue of concern in the reported studies. Furthermore, this is the standard and necessary procedure in the IB paradigm (Mack & Rock, 1998; Most et al., 2005; Simons & Chabris, 1999) , because otherwise the unexpected object would not be unexpected. Another issue that is evident in all three experiments is the substantial number of participants ex-
